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Art Unit: 2638 



Filed: 05/30/2000 

For: OPTICAL SWITCH WITH POWER EQUALIZATION 

Mail Stop Appeal Brief - Patents 
Connnissioner for Patents 
PC Box 1450 

Alexandria, VA 22313-1450 



An APPEAL BRIEF is filed herewith. Appellant also encloses a credit card form 
authorizing payment in the amount of $500.00 as required by 37 CF.R. § M7(c). If any 
additional fees are required in association with this appeal brief, the Director is hereby 
authorized to charge them to Deposit Account 50-1732, and consider this a petition therefor. 



(1) REAL PARTY IN INTEREST 

The real party in interest i$ the assignee of record, i.e., Nortel Networks Limited of 235 1 
Boulevard Alfied-Nobel, St. Laurent, Quebec Canada H4S 2A9, which is wholly owned by 
Nortel Networks Corporation, a Canadian corporation. 

(2) RELATED APPEALS AND INTERFERENCES 

There are no related appeals or interferences to the best of Appellant^s knowledge. 

(3) STATUS OF CLAIMS 

Claims 1-3, 15, 16, 19-24, and 58 were rejected with the rejection made final on 
November 16, 2005. 

Claims 4-14, 17, 1 8, and 25-57 were previously withdrawn in response to a restriction 
requirement. Appellant has reserved the right to file one or more divisional applications 
claiming these claims. 

Claim 59 has been canceled. 

Claims 1-3, 15, 16, 19-24, and 58 are pending and are the subject of this appeal. 
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(4) STATUS OF AMENDMENTS 

All amcndTnents have been entered to the best of AppeUant^s knowledge. 

(5) SUMMARY OF CLAIMED SUBJECT MATTER 

The present invention is directed to providing each signal at the output of a photonic 
switch witih a controllable (e,g., flat) optical power spectrmiL The equalizer of the invention 
controllably adjusts the optical power of each individual optical signal passing through the 
photonic switch by placing a plurality of variable optical intensity controllers (VOICs) in each 
optical path prior to wavelength recombination. The VOICs can be variable optical amplifiers or 
variable optical attenuators. The VOICs are controlled by a controller that derives power 
estimates from individual optical cairier signals extracted frona the wavelength division 
multiplexed (WDM) signals at the output of the photonic switch. 

Claim 1 is directed to an optical intensity control system for use with an optical switch 
(such as photonic switch 400, Figure 4) providing individual signal paths (such as the dcmuxed 
switched optical paths 180 in Figure 4) between a plurality of input ports and a plurality of 
output poiis (such as the input ports and output ports of optical switch matrices 150a-150n in 
Figure 4). The optical switch has a plurality of wavelength division multiplexers 130a-130n 
(Figure 4) for combining sets of individual switched optical signals into multiplexed switched 
optical signals. Each of the optical switch matrices 150 a-lSOn has a total of K+N input ports, 
where each of the N input ports is connected to the like-wavelength output port of a respective 
one of the wavelength division demultiplexing (WDD) devices llOa-1 lOn (Figure 4), while each 
of the N output ports will be connected to the like-wavelength input port of a respective one of 
the WDM devices 130a-130n (Figure 4), 

The inventive optical intensity control system of claim 1 comprises: 

a pluraUty of optical splitters (such as element 420 in Figure 4), each optical splitter 
being connectablc to an output of a respective one of the piuraUty of wavelength division 
multiplexers (Figure 4; Specification, p. 25, line 1 through p. 26, line 2); 

a plui ality of variable optical intensity controllers (VOICs) (Element 410 in Figure 4) for 
insertion into respective ones of the individual signal paths and for individually controlling the 
intensity of optical signals present in said respective ones of the individual signal paths in 
accordance with respective intensity control signals (Specification, p. 23, lines 1-31); and 
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an equalizer (Element 500, Figures 4-9) connected to the plurality of optical splitters and 
to the plurality of VOICs, for producing an estimate of optical power of each individual switched 
optical signal and generating the intensity control signals as a function of the estimates of optical 
power (See Figures 4-9, Specification, p. 16. line 15 through p. 17, line 4; p. 17. line 24 through 
p. 18, line 17; p. 26, line 4 through p. 27, line 10). 

Claim 15 is directed to a method of generating control signals for adjusting intensity of 
single-carrier optical signals travelling through an optical switch adapted to recombine groups of 
switched optical signals into multiplexed switched optical signals at an output end of the optical 
switch (see Specification, p. 19, line 31 through p. 20, line 12, and Figure 4). The method 
includes the steps of: (a) controllably isolating individual switched optical signals from, the 
multiplexed switched optical signals (Specification, p. 18. lines 1-5 and lines 12-17; p. 19. lines 
4-17; p. 19, line 31 through p. 20, line 12; p. 29, line 28 thi-ough p. 30, line 3); (b) estimating the 
power of the individual switched optical signals isolated at step (a) (Specification, p. 15. line 31 
thi'ough p. 16, line 2; p. 17, lines 24-31; p. 18, lines 9-17; p. 20, lines 8-9; sec also power 
estimation modules 530 in Figures 5-8); and (c) generating the control signals as a function of 
power estimates obtained at step (b) and a reference value (see Specification, p. 18. lines 12-17; 
p. 20. Unes 10-12; p. 29, lines 20-24; p. 33, lines 23-27; p. 39. Unes 27-31 ; p. 40, lines 15-17; p. 
42, line 23 through p. 44, line 10; see, e.g., processor 554 in Figure 5) . 

Claim 19 is directed to an equalizer for generating control signals used in adjustmg the 
intensity of single-carrier optical signals travelling through an optical switch adapted to 
recombine groups of individual switched optical signals into multiplexed switched optical 
signals at an output end of the optical switch. In effect, claim 19 is directed to an equalizer for 
carrying out the method of claim 15, written in means plus function form. The structure, 
material, or acts described in the speciiication that corresponds to the first means for controllably 
admitting individual switched optical signals from the multiplexed switched optical signals is the 
front end circuit described in the specification at p. 18, Hnes 1-8. In some embodiments, the 
front end circuit has wavelength-tunable optical bandpass filters connected to the outputs of 
optical splitters. (Specification, p. 18, Imes 19-24; p. 30, lines 5-27; Figure 6, wavelength- 
tunable optical bandpass filters 610 connected to couplers 420 via optical paths 425). In other 
embodiments, the front end circuit is equipped with an optical switch matrix having a plurality of 
inputs respectively connected to a plurality of splitters and having a plurality of controllably 
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ercctable mirrors, as well as a wavelength division multiplexer connected to an output of the 
switch matrix. (Specification, p, 18, lines 26-31; see Figure 4). StDl other embodiments of the 
front end circuit are described at p. 19, lines 4-29 of the Specification. The structure, material, or 
acts described in the specification that corresponds to the second means, connected to the first 
means, for estimating the power of the admitted individual switched optical signals is the 
equalizer 500 (Figures 4-9), specifically the power estimation unit 530 in Figures 5-9 (see, e.g. 
Specification p. 28, line 14 through p. 29, line 10). The structure, material, or acts described in 
the specification that corresponds to the means, connected to the second means, for generating 
the control signals as a function of the power estimates and a reference value is a processor, such 
as processor 554 (Figure 5) described at p. 29, Une 15 through p. 30, line 3, for running an 
equalization algorithm for processing the power estimates and generating conU'ol signals (see 
Specification, p, 39, line 23 through p, 44, line 10). 

Claim 20 is directed to a switch for optical signals (see switch 400 of Figure 4). The 
claimed switch comprises: 

a plurality of wavelength division demultiplexers, each having a demultiplexer input port 
and a plurality of demultiplexer output ports (see, e.g.. Elements 1 10 of Figure 4) 

a plurality of wavelength division multiplexers, each having a plurality of multiplexer 
input ports and a multiplexer output port (see, e.g., Elements 130 of Figure 4); 

a plurality of optical splitters, each being connected to the multiplexer output port of a 
respective one of the wavelength division multiplexers (see, e,g,, splitters 420 of Figure 4); 

a switching core connected between the wavelength division demultiplexers and the 
wavelength division multiplexers, for providing an optical path from each demultiplexer output 
port to any one of a corresponding plurality of the multiplexer input ports (see, e.g., photonic 
switch core 150 of Figure 4); 

a plurality of variable optical intensity controllers (VOICs) positioned in respective ones 
of the optical paths, each VOIC being arranged to control the intensity of a narrow-optical- 
bandwidth optical signal present in the respective optical path in accordance with a respective 
intensity control signal (see, e.g., VOICs 410 of Figure 4); and 

an equalizer connected to the couplers and to the VOICs, for producing an estimate of the 
optical power of each narrow-optical-bandwidth optical signal after switching by the switching 
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core and for generating the intensity control signals as a function of the estimates of optical 
power (see, e.g. equalizer 500 of Figures 4-9). 

Claim 58 recites a method of individually controlling the intensity of a plurality of optical 
carrier signals capable of being switched by a switching core and recombined into wavelength- 
division multiplexed (WDM) optical signals by a plurality of wavelength division multiplexers, 
comprising: 

tapping a portion of each WDM optical signal after recombination by the multiplexers to 
produce a respective tapped optical signal (see tap coupler 1220 of Figure 12; p. 49. lines 1-7 and 
20-27); 

processing each tapped optical signal to produce an estimate of the power of each optical 
carrier signal contained in the respective WDM optical signal (power estimation module 1270 of 
Figure 12; p. 50, lines 15-27) and 

adjusting the intensity of each optical cai'rier signal prior to recombination by the 
multiplexers as a function of the power estimates (see processor 1254 and VOICs 1210 of Figure 
12; p. 50, line 2 though p. 51, line 11). 

(6) GROUNDS OF RE JECTIOI^ TO BE REVIEWED ON APPEAL 

A, Whether claims 1, 15, 16, 19^22, and 58 were properly rejected under 35 U,S,C. § 
103(a) as being unpatentable over U.S. Patent No. 6,559,984 to Lee et al. (hereinafter 'TLee") in 
view of U.S. Patent No. 6,134,034 to Terahai-a (hereinafter 'Terahara"). 

B. Whether claims 2, 3, 23, and 24 were properly rejected under 35 U.S.C. § 103(a) as 
being unpatentable over Lee in view of Terahara and fiirther in view of U.S. Patent No. 
6,049,413 to Taylor et al. (hereinafter 'Taylor"). 

(7) ARGUMENT 

A. Introduction 

The Patent Office is improperly combining the references using iiindsight to reconstruct 
the claimed invention using Appellant's disclosure as a template. In particular, the Patent Office 
has not provided any evidence to prove the motivation to combine the references. In addition, 
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even if combmed, the proposed combination does not establish a prima facie case of obviousness 
became the combination does not teach or suggest each and every element of the claims. 
B. Summary of the References 

1. U.S. Patent No, 6,559,984 to Lee 

Lee is duected to an optical path monitoring apparatus in an optical cross-connect 
system, the system including input pons, wavelength-division demultiplexers, optical switching 
devices, a control device, opticad power regulating devices, wavelength-division multiplexei-s, 
and output ports. The monitoring iapparatus includes a pluraHty of pilot tone supcrimposers, a 
plurahty of optical splitters, and a; plurality of pilot tone detectors. The monitoring aparatus 
monitors the optical path on the basis of the identification of input ports in the optical cross- 
connect system. 

2. Patent No. 6,134,034 to Terahara 

Terahara is directed to an optical communication system that provides stable transmission 
characteristics by controDing the total power and the power relativity of a WDM signal light. 
Terahara discloses that the WDM signal light includes a plurality of individual signal lights 
which each have a corresponding signal level, and that as it travels through the optical fiber, a 
coupler decouples a portion of the WDM signal light. A controller determines the spectrum of 
the WDM signal light from the decoupled portion and controls the power levels of the plurality 
of individual signal lights in accordance with the determined spectrum. More specifically, the 
controller can control the relative power levels of the individual signal lights with respect to each 
other. In addition, the controller can control the power levels of the individual signal lights to 
perform preeemphasis on the WDM signal light, and to obtain substantially equal signal to noise 
ratios of the individual signal lights as received by a receiver through the optical fiber. 

3. U-S, Patent No- 6,049,413 to Taylor 

Taylor is directed to an optical amplifier having substantially uniform spectral gain, The 
amplifier comprises a variable optical attenuator coupled between first and second segments of 
active optical fiber. The attenuation is adjusted in accordance with the optical power input to the 
amplifier to obtain substantially flattened gain. Alternatively, the attenuator can be controlled 
based on the respective gains associated with the first and second segments of optical fiber (e.g., 
adjusting the attenuator so diat the sum of the two gains remains substantially constant yields flat 
spectral gain). Further, optical powers associated with first and second wavelengths of amplified 
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Stimulated eToission light output from the amplifier can be used to adjust the attenuation. In an 
additional example, received optical powers associated with each of the channels in a WDM 
system are monitored and the attenuators with each amphfier are controlled so that the received 
powers are substantially equal. 

C. The Standards for Establishing Obvjousness 

Section 103(a) of the Patent Act provides the statutory basis for an obviousness rejection 
and reads as follows: 

A patent may not be obtained though the invention is not identically disclosed or 
described as set forth in sciction 102 of this title, if the differences between the 
subject niatter sought to be patented and the prior art are such that the subject 
matter as a whole would have been obvious to a person having ordinary skill in 
the art to which said $ubjebt matter pertains. Patentability shall not be negatived 
by the manner in which the invention was made. 

Courts have interpreted 35 U.S.C § 103(a) a$ being a question of law based on 

underlying facts. As the Federal Circuit stated: 

Obviousness is ultimately a. determination of law based on underlying 
determinations of fact. These underlying factual determinations include: (1) the 
scope and content of the pfior art; (2) the level of ordinary skill in the art; (3) the 
differences between the claimed invention and the prior art; and (4) the extent of 
any proffered objective indicia of nonobviousness. 

Monarch Knitting Mach Corp. v/Sulzer Morat GmBH, 139 R3d 877, 881 (Fed. Cir, 1998) 
(internal citations omitted). 

The burden is on the PatentOffice to establish a prima facie ca$e of obviousness. In re 
Fine, 837 R3d 1071, 1074 (Fed. Or. 1988). ^To reach a proper conclusion under § 103, the ^ 
decisionmaker must step backward in time and into the shoes worn by [a person having ordinary CO 
skill in the art] when the invention was unknown and just before it was made." Id. at 1073 
(quoting Panduit Corp. v. Dennisdn Mfg. Co,, 810 F.2d 1561, 1566 (Fed. Cir. 1987) (paraphrase ^ 
in Fine"% original text)). "One cannot use hindsight reconstruction to pick and choose among 
isolated disclosures in the prior art: to deprecate the claimed invention." In re Fine at 1075. 

The "case law makes clear that the best defense against the subtle but powerfiil attraction £~ 

m 

of a hindsight-based obviousness analysis is rigorous application of the requirement for a 
showing of the teaching or motivation to combine prior art references." In re Dembiczak, 175 
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F.3d 994. 999 (Fed. Cir. 1999). '•Combining prior art references without evidence of such a 
suggestion, teaching, or motivation singly takes the inventor's disclosure as a blueprint for 
piecing together the prior art to defeat patentability - the essence of hindsight." Ibid. 
The Federal Circuit notes ; 

that evidence of a suggestion, teaching, or motivation to combine may flow from 
the prior art references themselves, the knowledge of one of ordinary skill in the 
art, or, in some cases, frorh the nature of the problem to be solves . . . The range 
of sources available, however, does not diminish the requirement for actual 
evidence. That is, the shovving must be clear and particular. Broad conclusory 
statements regarding the teaching of multiple references, standing alone, are not 
"evidence." 

Ibid (internal citations omitted). Itls worth noting that the Dembiczak court specifically 
acknowledged Fine, but emphasized the requirement for actual evidence in proving the 
motivation to combine the references. 

It is further worth noting that where the teachings of two or more prior art references 
conflict, the examiner must weighjthc power of each reference to suggest solutions to one of 
ordinary skill in the art, considering the degree to which one reference might accurately discredit 
another. In re Young, 927 F.2d 58^:(Ped. Cir. 1991); MPEP § 2143.01. 

For -dprima facie case of obviousness, the combination must teach or fairly suggest all 
the claim elements. In re Royka, 490 F.2d 981 (CCPA 1974); MPEP § 2143.03. If the Patent 
Office foils to establish obviousness, then the Appellant is entitled to a patent. In re Glaug, 283 
F.3d 1335, 1338 (Fed. Cir. 2002). ; : 

D. aaims 1-3, IS, 16, 19-2i4, and 58 Are Non-Obvious Over Lee aad Temhaia 

1. Claims 1^3, IS, l<J,il9-24, and 58 Are Non-Obvious Over Lee and Terahara 
Claims Because theiCombination of References is Improper 

Claims 1, 15, 16, 19-22, andiSS were rejected under 35 U.S.C. § 103 as being 
unpatentable over Lee et al. (hereinafier "Lee") in view of Terahara et al. (hereinafter 
'Terahara"). Appellant respectfullyitraverses. For the Patent Office to combine references in an 
obviousness rejection, there must be; some suggestion to combine the references. To establish a 
suggestion to combine the references, the Patent Office must do two things. First, the Patent 
OfiSce must articulate a motivation itp combine the references, and second, the Patent Office must 
support the articulated motivation with actual evidence. In re Dembiczak, 175 F.3d 994, 999 
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(Fed. Cir. 1999). The Federal Ciireuii has imposed the requiremeni to use actual evidence to help 
combat the powerful lure of hindsight reconstruction. 14, While aciaiowledging that the range 
of sources from which the PaLent;:Office may find the evidence is broad, the Federal Circuit 
reiterated that the breadth of available sources docs not diminish the requirement for actual 
evidence. Id. 

The Patent Office has not Jproperly supported the motivation to combine Lee and 
Terahara. Specifically, the Pateni pffice opines that the motivation to combine the references is 

. ,to adjust the power level of each optical channel based on the detected power level of each 
plurality of attenuated optical sigiial so as to equalize the power in each of the plurality of optical 
channel." (Office Action of JunejB, 2005, page 3, Hnes 19-22). This asserted motivation lacks 
the evidence required by the Federal Circuit. As such, the motivation to combine the references 
is improper. Since the motivation: to combine the references is improper, there is no suggestion 
to combine the references. Since there is no suggestion to combine tlie references, the 
combination is improper. Since the combination is improper, and the references individually do 
not establish obviousness, the rej^on is improper. Since the rejection is improper, the claims 
are allowable. 

In response to Appcllant's^previous arguments that the Patent Office had not provided the 

required evidence to support the rdotivation to combine the references, the Patent Office 

responded in its Final Office Action by repeating its original motivation to combining the 

references and stating: 

. . -it must be recognized that any judgment on obviousness is in a sense 
necessarily a reconstruction: based on hindsight reasoning. But so long as it takes 
into account only knowledge which was within the level of ordinary skill at the 
time the claimed inventionJwas made, and does not include knowledge gleaned 
only from the applicant's disclosure, such a reconstruction is proper. See In re 
McLaughlin, 443 R2d 139i, 170 USPQ 209 (CCPA 1971). 

(Final Office Action of November:! 6, 2005, page 6, lines 1-6). In its Response to the Final 
Office Action, Appedent noted that the case law cited by the Patent Office is comparatively old 
and has been refined by the more f bcent decisions fjom the Federal Circuit (Response mailed 
January 10. 2006, p. 2). In particujar, Appellant pointed out that in Deniblczak, the Federal 
Circuit specifically acknowledged |that there was a wide range of sources from which the 
motivation to combine references (?ould come, but stated that the range of available sources did 

I' 9 



PAGE 10/36 ' RCVD AT 5/412006 11:59:20 AM [Eastern Daylight T^^^^ 



05/04/06 11:03 tAX 919 654 4521 



WITHROW & TERRANOVA 



USPTO NB 



[glOll 



not diminish the requirement for ^^ctual evidence. Dembiczak, VIS F.3d at 999. In short, the 
Federal Circuit recognized tliat tl^e temptation presented by hindsight was so great that to combat 
its subtle, but powerful lure, the ]|aderal Circuit needed to impose an additional requirement on 
the Patent Office. That additional requirement is actual evidence. Thus, if the motivation comes 
from the knowledge of $omeone sidlled in the art, the Patent Office may rely on that knowledge 
so long aii the Patent Office can pybvide evidence to prove that the knowledge was available. In 
the absence of the actual evidence^; broad assertions that the combination is obvious are not 
proper. 

In the Advisory Action datfed February 9, 2006, the Patent Office failed to acknowledge 
the Appellant's arguments regardiiig the Patent Office's failure to provide the actual evidence to 
support the stated motivation to combine required hy Denibicmk or provide the requisite 
evidence. Instead, the Patent Office merely repeated McLaughlin for the assertion any judgment 
on obviousness is in a sense nece^s;arily a reconstruction based on hindsight reasoning, and as 
long as it takes into account only |howledge which was within the level of ordinary skill at the 
time the clainied invention was ma^e, and does not include knowledge gleaned only from the 
applicant's disclosure, such a reccmstruction is proper, (advisory Action mailed February 9, 
2006, p. 2) This ignores the holdihg by the Federal Circuit in Dembiczak which requires actual 
evidence to support the stated motivation to combine the references. To date the Patent Office 
ha$ not presented sm evidence tojprove the motivation to combine the references. Rather, it 
appears that the motivation comeslirom Appellant's disclosure and is improper. Since the 
motivation to combine the referen|i6$ is improper, the combination is iir^roper. Since the 
combination is improper, the rejection is improper. Since the rejection is improper, the claims 
are allowable. 

2. Claims 1-3, 15|d6, 19-24, and 58 Are Non-Obvious Over Lee and 

Terahara Bec^^se the Combination Does Not Teach or Suggest Each And 
Every Claim Eli^ment 

Even if the combination is fifopei^ly made, a point which Appellant does not concede, to 
^st^hUsh prima facie obviousness, |he Patent Office must show where each and every claim 
element is located in the combinat|in. MPEP § 2143.03. The combination of Lee and Terahara 
does not esinhlish prima facie obvibiusness of claims 1-3, 15, 16, 19-24, and 58 because certain 
elemetits are not shown. 
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For example, claim 1 recites a plurality of splitters each being contiectable to an output of 
a respective one of the wavelength! division multiplexers. The Patent Office has identified Lee 
element 540 as the multiplexers iiid element 536 as the splitter (Office Action mailed November 
16, 2005, p. 2). However, element; 536 is part of an optical power regulating device 530 (see 
Lee, coL 5, lines 20-23). As is readily seen in Lee, Figure 5A, element 530 is positioned in front 
of element 540, and thus, the element 536 is not connected to an output of the multiplexer as 
recited in the claim. Likewise, th^jPatenl Office has identified Lee element 538 as the equalizer 
(Office Action mailed Novemberp6, 2005, p. 3), The claim recites that the equalizer be 
connected to the splitter and the ^^pIC. As is readily seen in Lee, Figure 5C. element 538 is not 
connected to the splitter. Lee elegiient 538 is connected to element 535 (which the Patent Office 
has identified as a VOIC) and element 537 (a photodiode, which the Patent OfBce has not used 
In the rejection). Lee's element 50^ is clearly not connected to the element 536 and thus does 
not show the claimed arrangementJ 

In addition, the feedback cpntroUer 538 of Lee does not produce an estimate of optical 
power of each individual switche^bptical signal and generating the intensity control signals as a 
function of the estimates of optic<||power, as required by the claims of the present invention. In 
Lee, the optical variable attenuate^; 535 receives control signals and varies attenuation of optical 
power. A 1X2 coupler splits the optical signal passing through the attenuator 535. The split 
optical signal is converted to an eje^trical signal and the feedback controller 538 receives the 
electrical signal and provides a coiitrol signal that controls the attenuator 535. The attenuator 
535 is controlled in proportion to the split input optical signal and therefore the optical power 
fluctuation in the input optical signal is reduced (Lee, col. 5, lines 37-51). There is no mention 
of the feedback controller 538 or |ny other device in Lee producing an estimate of optical power 
of each individual switched optical! signal and generating the intensity control signals as a 
function of the estimates of optica|:jpower. Therefore, the feedback controller 538 does not teach 
or suggest the claimed equaJizer fof producing an estimate of optical power of each individual 
switched optical signal and generating the intensity control signals as a function of the estimates 
of optical power. Since Lee does ixpt teach the element for which it is recited, the claims are 
iillowable over Lee. 

The Patent Office also admits that Lee does not specifically disclose that the optical 
variable attenuator (which the Exa&niner has equated to the claimed VOIC) is controlled by a 

?.■■! 
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controller that is connected to an 
(Office Action mailed November 
Office is admitting Lee does not 
connected to an output of a WDM 
assuming that the Patent Office is 
claim 1, which recites an 
plurality of VOICs, for producing 
optical signal and generating the 
power. 

In an effort to supply wha 
13 of Terahara as disclosing an 
WDM 18 through splitter 32 and 
equalizing the power of each of 
optical power detector/controller 
each individual switched optical 
the estimates of optical power, as 
receives a result of monitoring by 
channels so that the power relativ 
output of the transmitting station, 
determines the spectrum of the 
light and controls bias cuirents of 
signal lights of the WDM signal li 
individual signal lights with respe 
mention of the controller 36 or 
power of each individual switchedj 
function of the estimates of optical 
or suggest the claimed equalizer 
switched optical signal and 
of optical power. Therefore, 
element for producing an estimate 
and generating the intensity contn:;iE| 



ojutput of a WDM and to the optical variable attenuator (VOIC) 
16, 2005. p. 3). Appellant is not sure which element the Patent 
iiuch. There is no claim that recites a controller that is 
ijand to the VOIC. Appellant addresses this issue here by 
[admitting tliat Lee does not teach or suggest the equalizer of 
equalizer; connected to the plurality of optical splitters and to the 
ian estimate of optical power of each individual switched 
iritensity control signals as a function of the estimates of optical 
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it admits is missing from Lee, the Patent Office cites to Figure 
litlical power detector/controller 36 connected to an output of a 
:6 the optical variable attenuator (58-1, 58-2, 58-m) for 

plurality of wavelength (ch-1, ch-2, ch-m). However, the 
' i6 of Terahara docs not produce an estimate of optical power of 
i^al and generate the intensity control signals as a function of 
^^laimed in the present invention. The controller 36 of Terahara 
ispectj-um monitor 34 and produces control signals for all the 
tiy in the WDM signal light can be maintained constant at the 
[Together, the controller 36 and the spectrum monitor 34 
signal light from a decoupled portion of the WDM signal 

t^ser diodes 14 to control the power levels of the individual 

■■■'1 

|ht. More specifically, the relative power levels of the 
i to each other can be controlled. However, there is no 
[^^other device in Teirahara producing an estimate of optical 
optical signal and generating the intensity control signals as a 
power. Therefore, the feedback controller 538 does not teach 
X producing an estimate of optical power of each individual 

the intensity control signals as a function of the estimates 
f Lee nor Terahara teach or suggest the claimed equalizer 
[of optical power of each individual switched optical signal 
I signals as a function of the estimates of optical pov^^er. Thus, 



12 



PAGE IB * RCVD AT 5/4/2006 11:59:20 AM [Eastern D^^^^ 



05/04/06 'll:04*FAl 919 654 4521 



W I THROW & TERRANOVA 



USPTO NB 



(21014 



combination does not teach the c 
This provides an independent re 



in combination, the two reference j^. do not teach or suggest the claim element. Since the 



iaiim element, the combination docs not establish obviousness. 
3n why the claims are allowable. 
Claim 20 is directed to a switch and recites elements similar to those in claim 1, and is 
patentable for the same reasons siU forth above with respect to claim 1. 

Claims 15 and 19 deserve j Special mention. These claims are similar to claim 1 in that 
they both require estimating the f Iqwer of the individual switched optical signals and generating 
the control signals as a function o if; the power estimates. However, the generating of the control 
signals in these claims is as a funiition of the power estimates and a reference value. As set forth 
above with respect to claim 1, Le ?]iand Terahara, individually and in combination, fail to teach or 
suggest the estimating of the pow^ir Of the individual switched optical signals and generating 
control signals as a function of th^ipower estimates. Claims 15 and 19, having similar elements, 
are patentable over Lee and Teialiara for the same reasons. In addition, the generating in claims 
15 and 19 is a fimccion of the povfer estimates and a reference value. The Patent Office has 
failed to make a prima facie caise pf obviousness as there has been no identification of anyplace 
in the prior art where the generatibb of control signals is a function of the power estimates and a 
reference value. Therefore, clainls; 15 and 19 are allowable for this separate reason. 

Claim 58 also deserves sp ^iai mention. Claim 58 recites a method of individually 
controlling the intensity of a pluriility of optical carrier signals capable of being switched by a 
switching core and recombined irito wavelength-division multiplexed (WDM) optical signals by 
a plurality of wavelength division I multiplexers, comprising: 

tapping a portion of each '(VDM optical signal after recombination by the multiplexers to 
produce a respective tapped optical, signal; 

processing each lapped optical signal to produce an estimate of the power of each optical 
carrier signal contained in the resj^tive WDM optical signal; and 

adjusting the intensity of e^ch optical carrier signal prior to recombination by the 
multiplexers as a function of the power estimates. 

The Patent Office lumped claim 58 in with claim 1 in its analysis. Claim 58 docs recite 
steps similar to the power estimating and generating of control signals in claim 1 and therefore is 
allowable for the same reasons withi respect to claim L However, as can be seen by looking at 
the claim language of claim 58^ clfiim 58 also recites limitations that are different from those in 
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claim 1. For example, claim 58 r^uires tapping a portion of each WDM optical signal after 

recombination by the multiplexers5and then processing the tapped optical signal to produce an 

i-v. 

estimate of the power of each opt jjcal carrier signal contained in the respective WDM optical 

i; 

signal. This is different from claim 1. The Patent Office has failed to point to any portion of 
Lee, Terahara, Taylor, or other pr||pr art, that teaches or suggests tapping a portion of each WDM 
optical signal after recorabinationllitid then processing the tapped optical signal to produce an 
estimate of the power of each optiidal carrier signal contained in the respective WDM optical 
signal. Therefore, the Patent OfTite has failed to prove a prima facie case of obviousness with 

respect to claim 58. Accordingly jlclaim 58 is allowable for this separate reason- 

!;:•:■ 

3. Claims 2, 3^ l^smd 24 Are Non-Obvious Over Lee and Terahara in View 
of Taylor 

a. Clainisi2, 3, 23, and 24 Are Non-Obvious Over Lee and Terahara 
in Viev||bf Taylor Because the Combination of References is 
Impro]|iar 

Claims 2, 3, 23, and 24 w^re rejected under 35 U.S,C. § 103 as being unpatentable over 
Lee in view of Terahara, and further in view of Taylor et al. Oiereinafter 'Taylor")- Appellant 
respectfiilly traverses. The stand^id for establishing obviousness is set forth above. 

Appellant initially travers^ithe rejection of claims 2, 3, 23, and 24 because the 
underlying combination of Lee anjii Terahara is improper as explained above. The Patent Office 
provides no new analysis as to whl|j|:Lee would be combined with Terahara, so the combination 
of these two references remains ir|i)roper. Since this combination is improper, this provides a 
first reason why claims 2, 3, 23, aiiii 24 are allowable. 

Appellant fiirther traversejjpie rejection of claims 2, 23, 23, and 24 because the 
motivation to combine Taylor is i||pn:)per Specifically, the Patent Office opines that the 
motivation to combine Taylor int4ihe system of Lee and Terahara is ..for adjusting or 
controlling the signal intensity so that the received powers are substantially equal." (Office 
Action of June 15, 2005, page 4, lines 19-21). Again, this motivation is not supported by the 
evidence that the Federal Circuit rpiquires. As such, the motivation to conibine the references is 
improper. Since the motivation tojjcombine the references is improper, there is no suggestion to 
combine the references. Since therfe is no suggestion to combine the references, the combination 



is improper. Since the combinatio 
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obviousness, the rejection is imprdper. 

independent reason why the clam 

b. Claims 

in VievH of Tayl 
Sugge^ 



Since the rejection is improper, this provides a second 
s-.£ire allowable. 

2, 3, 23, and 24 Are Non-Obvious Over Lee and Terahara 

[or Because the Combuaation Does Not Teach or 
Each And Every Claim Element 



of the estimates of optical power, 
concede, the combination of Lee, 



Appellant also traverses the rejection of claims 2, 3, 23, and 24 because Taylor does not 
cure the deficiencies of Lee and t^ruhara regai'ding the arrangement of the splitter and the 
equalizer as claimed in claim 1 and 20. Nor does Taylor cure the deficiencies of Lee and 
Terahara with respect to failing toieach or suggest producing an estimate of optical power of 
each individual switched optical sij^al and generating the intensity control signals as a function 

Thus, even if properly combined, a point Appellant does not 
terahara, and Taylor does not teach and every element of 
claims 1 and 20, Since claims 2, 3, 23, and 24 depend from either claim 1 or claim 20, claims 2, 
3 23, and 24 also have at least ond;element that is not taught or suggested by Lee, Terahara, or 
Taylor. Since riojle of the three rcjferences teach each and every limitation of the claims, the 
proposed combination does not esjtablish obviousnesS:, and this provides another reason why 
claims 2, 3, 23, and 24 are allowa][^:ie. 

E* Conclusion 

Appellant requests reconsilSeration of the rcjecjtions in light of the ai'guments set forth 
above. The references are not pn>|erly combinable arid the combination does not teach or 
suggest the claimed invention. Appellant earnestly solicits claim allowance at the Examiner's 
earliest convenience. 
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(8) APPENDIX 

1 , An optical intensily conlji^pl system for xise with an optical switch providing individual 
signal paths between a plurality |f inpiit ports and a plurality of output ports, said optical switch 
having a plurality of wavelength: |ivision muhiplexers for combining sets of individual switched 
optical signals into multiplexed ||/itched optical signals, the system comprising: 

a plurality of optical spli^j^grs, each optical splitter being connectable to an output of a 
respective one of the plurality ofiiVavelength division multiplexers; 

a plurality of variable optical intensity controilers (VOICs) for insertion into respective 
ones of the individual signal patli!|.:and for individually controlling the intensity of optical signals 
present in said respective ones of |he individual signal paths in accordance with respective 
intensity control signals; and \% 

an equalizer connected to-ihe plurality of optical splitters and to the plurality of VOICs, 
for producing an estimate of optical power of each individual switched optical signal and 
generating the intensity control s^giials as a function of the estimates of optical power, 

2. The optical intensity contnpl system as claimed in claim 1, wherein the equalizer 
comprises: 

for each of the plurality of ipptical splitters, a wavelength division demultiplexer 
connected to an output of said opiifcal splitter; 

for each wavelength division demultiplexer, a plurality of optical receivers connected to 
said wavelength division demultiplexer; 

for each of the plurali ty of optical receivers, a power estimator connected thereto; and 

a common controller connibted to each power estimator; 

said common controller bcihg adapted to read a power estimate from each power 
estimator and to generate said intensity control signals as a function tliereof. 



3. A system as claimed in cl^m 2, wherein eachioptical receiver is a narrow-optical- 
bandwidth optical receiver tuned ti a single optical wavelength. 
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4, (Withdrawn) A system as[; 

a front end circuit having: 
optical signals, the front end circtiit 
optical signals from the multiplei^ed 

an optical receiver unit 
individual switched optical signals 

a power estimation unit 
electrical signals, thereby to obt^h 

a processor connected to 
processor being adapted to causei 
optica] signals, the processor 
the estimates of optical power 



'beiiig 



claimed in claim 1, wherein the equalizer comprises: 
p. plurality of inputs, for receiving the multiplexed switched 
it being adapted to controllably isolate individual switched 
switched optical signals; 
ccfnnected to the front: end circuit, for converting any isolated 

to electrical signals; 
connected to the optical receiver unit, for time-averagfng the 

respective estimates of optical power; and 
l|he power estimated unit and to the front end circuit, the 
ithe front end circuit to isolate selected individual switched 
further adapted to generate the intensity control signals from 



5. (Withdrawn) A system asijcliiimed in claim 4, wherein the front end circuit comprises, for 
each of the optical splitters, a waifelength-tunable optical bandpass filter connected to an output 
of said splitter; 

wherein the processor is fjiirther adapted to selectably tune the filters in order to cause the 
selected individual switched optical signals to be isolated. 



6. (Withdrawn) A system as 

an optical switch matrix h|:ving 

plurality of splitters and having a 

a wavelength division d6i]|u]tip] 
wherein the processor is fiirther 

optical switch matrix in order to d 



7. (Withdrawn) A system as 
nan'ow-optical-baiYdwidth optical 



claimed in claim 1, wherein the front end circuit conq>rises: 

a plurality of inputs respectively connected to the 
plurality of controllable erectable mirrors; and 

exer connected to an output of said switch matrix; 
adapted to selectably raise one mirror at a time on the 
liuse selected individual switched optical signals to be isolated. 



laimed in claim 6, wherein the optical receiver unit comprises 
receivers each tuned to a single, distinct optical wavelength. 



8. (Withdrawn) A system as jflaimed in claim 1, wherein the front end cii-cuit comprises: 
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a first optical switch matrk having a plurality of inputs respectively connected to the 
plurality of splitters and having a J)lurality of controllably erectable mirrors; 

a wavelength division deiriultiplexer connected to an output of said first switch matrix; 

and 

at least one second optical; switch matrix, each said second optical switch roatrix having a 
plurality of injputs connected to thfc wavelength division demultiplexer and having a plurality of 
controllable erectable mirrors; 

wherein the processor is .fiirthcr adapted to selectably raise one mirror at a time on the 
First optical switch matrix and to mise one mirror at a time on the at least one second optical 
switch matrix in order to cause selected individual switched optical signals to be isolated. 



9. (Withdrawn) A system as claimed in claim 1, wherein the front end circuit comprises: 

a first optical switch roatrix having a plurality of inputs respectively connected to the 
plurality of splitters and having a plurality of controllable erectable mirrors; 

a wavelength division demultiplexer connected to an output of said first switch matrix; 

at least one second optical switch matrix, each said second optical switch matrix having a 
plurality of inputs connected to the wavelength division demultiplexer and having a plurality of 
controllably erectable mirrors; and 

a coupler connected to an output of each second optical switch matrix; 

wherein the processor is further adapted to selectably raise one mirror at a time on the 
first optical switch matrix and to raise one mirt-or at a time on the at least one second optical 
switch matrix in order to cause selected individual switched optical signals to be isolated. 



10. (Withdrawn) A system as claimed in claim I, wherein the front end circuit comprises: 
an optical switch matrix haying a plurality of inputs respectively connected to the 

plurality of splitters and having a plurality of controllably erectable mirrors; and 

a wavelength-tunable optical bandpass filter connected to an output of said optical switch 

matrix; 

wherein the processors is further adapted to selectably tune the filter and to selectably 
raise one mirror at a time on the bpitical switch matrix in order to cause selected individual 
switched optical signals to be isolated. 
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1 1 . (Withdt^wn) A system a$ claimed in claim 2, wherein the intensity control signals are 
produced sequentially as a time-division-multiplexed intensity contTol signal, the equalizer 
further comprising: 

a demultiplexer having a ciata input and a control input both connected to the processor 
and having a plurality of outputs, for receiving the time-di vision-multiplexed intensity control 
signal at the data input for controliably distributing time-based portions of the time-division- 
multiplexed intensity control signal to selected ones of its outputs as a function of the signal 
received at its control input; and * ; 

a latching circuit having a: jplurality of inputs connected to the outputs of the 
demultiplexer, a plurality of outputs connected to the VOICs and a control input connected to the 
processor, for transferritig the vaJue at any one of its inputs to the corresponding output in 
response to the signal received at its control input and; subsequently holding that value. 

12. (Withdrawn) A system as Claimed in claim 4, further comprising: 

a reference path having a reference optical receiver connected in series with a reference 
power estimation unit, the referenqe power estimation unit having an output connected to the 
processor; and 

a reference light source fo* jcontrollably emitting light having a selectable wavelength, the 
output of the reference light sourc^ being coupled to each multiplexed switched optical signal at 
the input of the front end circuit arid also being coupled to an input of the reference optical 
receiver. 

13. (Withdrawn) A systeitl as claimed in claim 12, wherein the reference light source is 
connected to the processor and whitirein the processor is further adapted to: 

obtain from the reference power estimation unit a reference estimate of the optical power 
of the reference light course while ;bypassing the front end circuit; 

apply control to the front end circuit in order to; obtain an estimate of the optical power of 
the reference light source for each combination of a multiplexed switched optical signal and a 
wavelength on that signal; 
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determine a calibraLion factor for each said combination by evaluating a function of the 
reference estimate and the power estimate corresponding to said coinbiTiatioTi; and 

adjust the intensity control signal associated with each switched individual optical signal 
by the calibration factor associated with the particular: combination of multiplexed switched 
optical signal and wavelength coitesponding to that switched individual optical signal. 

14. (Withdrawn) A system as claimed in claim 12,' wherein said reference light source is 
tunable under control of the processor. 

15. A method of generating control signals for adjusting intensity of single-carrier optical 
signals travelling through an optical switch adapted to recombine groups of switched optical 
signals into multiplexed switched optical signals at an output end of the optical switch, the 
method comprising the steps of: ; 

(a) controliably isolating individual switched optical signals from the multiplexed 
switched opitjcal signals; 

(b) estimating the power of the individual switched optical signals isolated at step (a); 
and 

(c) geneniting the control signals as a function of power estimates obtained at step (b) 
and a reference value, 

16. The method as claimed in claim 15, further comprising adjusting each control signal as a 
function of a wavelength and the imulciplexed switched optical signal associated with the 
corresponding isolated signal. 

17. (Withdrawn) A method as? claimed in claim 15, further comprising the steps of: 

in advance of a connection map change affecting a subset of said single-c airier optical 
signals, generating control signals lor gradually decreasing the intensity of the affected signals to 
a nominal value; and 

following said connection: map change, generating control signals for gradually 
increasing the intensity of the. affected signals to the reference value. 
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18. (Withdrawn) A method as claimed in claim 15, further comprising the steps of: 

in ad\^Ge of a connection map change affecting a subset of said single-carrier optical 
signals, gcncirating control signals for decreasing, to ainominal value» the intensity of the affected 
signals in groups thereof; and . > 

following said connection-map change, generating control signals for increasing, to the 
reference value, the intensity of the affected signals in groups thereof. 

19. An equalizer for generating control signals used in adjusting the intensity of single- 
carrier optical signals travelling through an optical switch adapted to recombine groups of 
individual switched optical signalis into multiplexed switched optical signals at an output end of 
the optical switch, the equalizer cbmprising: 

first meaiis for controUably admitting individual switched optical signals from the 
multiplexed switched optical signals; 

second means, connected to the first means, for estimating the power of the admitted 
individual switched optical signals; and > 

means, connected to the second means, for generating the control signals as a function of 
the power estimates and a reference value. 

20. A switch for optical signatls, comprising: 
a plurality of wavelength division demultiplexers, each having a demultiplexer input port 

and a plurality of demultiplexer output ports; 

a plurality of wavelength division multiplexers; each having a pluraUty of multiplexer 
input ports and a multiplexer output port; 

a plurality of optical spUtters, each being connkited to the multiplexer output port of a 
respective one of the wavelength division multiplexers; 

a switching core connected between the wavelength division demultiplexers and the 
wavelength division multiplexers,; for providing an optical path from each demultiplexer output 
port to any one of a corresponding plurality of the multiplexer input ports; 

a plurality of variable optical intensity controllers (VOICs) positioned in respective ones 
of the optical paths, each. VOIC being arranged to conti-ol the intensity of a nairow-optical- 
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bandwidth optical signal present in the respective optical path in accordance with a respective 
intensity coritrol signal; and \ 

an equailizer connected toithe couplers and to the VOICs, for producing an estimate of the 
optical power of each narrow-opdical-bandwidth optical signal after switching by the switching 
core and for generating the iniensjity control signals as; a function of the estimates of optical 
power. 

21. A switch as claimed in clkim 20, wherein the IVOlCs are positioned between the 
switching core and the wavelength division multiplexers. 

22. A switch as claimed in claim 20, wherein the VOICs are positioned between the 
wavelength division demultiplexers and the switching core. 

23. A switch as claimed in claim 20, wherein the equalizer comprises: 

for each of the optical splitters, a corresponding wavelength division demultiplexer 
connected to an output of said spKtter; 

i 

for each wavelength division demultiplexer in ithe equalizer, a plurality of optical 
receivers connected to said deniuitiplexer; 

for each optical receiver, 4 power estimator connected thereto; and 
a common controller conirccted to each power estimator; 

said controller being adapted to read a power estimate from each power estimator and to 
generate said intensity control iighals as a function thereof 

24. A switch as claimed in claim 23, wherein each optical receiver is a narrow-optical- 
bandwidth optical receiver tuneid to a single optical wavelength. 

25. (Withdrawn) A switch a^ 9laimed in claim 20,;wherein the equalizer conq)rises: 

for each of the optical splitters, a corresponding wavelength-tunable optical bandpass 
filter connected to an output of said splitter; 

for each filter, a corresponding wide-optical-bandwidth optical receiver connected 
thereto; ' ' ! 
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for each optical receiver, $ corresponding po\yer estimator connected thereto; and 

a controller connected to the power estimators .and to the filters; 

said controller being adapted to selecta.b]y tune the filters^ to read power estimates frora 
the power estimators and to generate said intensity control signals as a function of the power 
estimates, 

26. (Withdrawn) A switch a:s claimed in claim 20, wherein the equalizer comprises: 
an optical switch matrix having a plurality of inputs respectively connected to the 

plurality of splitters and having a plurality of controllably erectable mirrors; 

a wavelength division demultiplexer connected to an output of said switch matrix; 

a plui'aiity of optical receivers connected to said demultiplexer in the equalizer; 

a plurality of power estimators respectively connected to the plurality of optical receivers; 
and . : ; 

a controller being adapted; to seiectably raise otie minor at a time on the optica] switch 
matrix, to read power estimates firom the power estimators and to generate said intensity control 
signals as a function of the powei^ estimators. 

27. (Withdrawn) A switch as claimed in claim 26,::wherein each optical receiver is a nanx)w- 
optical-bandwidth optical receiver tuned to a single optical wavelength. 

28- (Withdrawn) A switch as claimed in claim 26, rwherein the switching core comprises a 
plurality of core optical switching matrixes, each coreioptical switch matrix being associated 
with a distinct optical wavelength!. 

29. (Witiidrawn) A switch as Claimed in claim 28;|wherein the switching core further 
comprises a wavelcngth-convertiiig inner-matrix switch connected to the core optical switching 
matrices, for receiving optical signals from the core of>tical switching matrices, converting each 
received opticid signal to electricial form and transmitting each converted signal at a changed 
wavelength to the core optica] switch matrix associated with the changed wavelength. 
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30. (Withdrawn) A switch as plaimed in claim 29i;wherein at least one optical switch matrix 
in the equalizer is in a stacked relationship with respect to one or more core optical switch 
matrices. 

31. (Withdrawn) A switch as plaimed in claim SO^^ wherein at least one optical switch matrix 
in the equalizer is paraliel to and aligned with one or more core optical switch matrices. 



32. (Withdrawn) A switch as claimed in claim 20,; wherein the equalizer comprises: 

a first optical switch matrix having a plurality:bf inputs respectively connected to the 
plurality of splitters and having a plurality of controUably erectable mirrors; 

a wavelength division demultiplexer connected to an output of said first switch matrix; 

at least one second optical switch matrix, each said second optical switch matrix having a 
plurality of inputs connected to the wavelength division demultipexer in the equalizer and having 
a plurality of controllably erectable mirrors; 

for each second optical switch matrix, a corresponding optica] receiver cormected to an 
output thereof; 

for each optical receiver, a corresponding po^ycr estimator connected thereto; and 

a controller connected to the power estimators;' to the first optical switch matrix and to the 

at least one second optical switch matrix; 

said controller being adapted to selectabty raise one mirror at a tune on the first optical 

switch matrix, to raise one mirror; a;t a time on the at Idiast one second optical switch matrix, to 

read power estimates from the power estimators and to generate said intensity control signals as 

a function of the power estimates. 



33. (Withdrawn) A switch as claimed in claim 32, jwherein the switching core con^rises a 
plurality of core optical s witchitig; Ttiatrices, each core ^optical switch matrix being associated 
with a distinct optical wavelength; • 

34. (Withdrawn) A switchias claimed in claim 33,:|wherein the switching core further 
comprises a wavelength-converting inner-matrix switch connected to the core optical switching 
matrices, for receiving Optical signals firom the core optical switching matrices, converting each 
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received optical signal to electrical form and transmitting each couverted signal at a changed 
wavelength to the core optical switch matrix associated with the changed wavelength. 

35, (Withdrawn) A switch as claimed in claim 34i|;wherein at least one optical switch matrix 
in the equalizer is in a stacked relationship with respefct to one or more core optical switch 
matrices, 

36- (Withdrawn) A switch as claimed in claim 34;-:wherein at least one optical switch matrix 
in the equalizer i$ parallel to arid aligned with one or ftiore core optical switch matrices. 

37. (Withdrawn) A switch as claimed in claim 20,^ wherein the equalizer comprises: 

a first optical switch rniatrix having a pluralityibf inputs respectively connected to the 
plurality of splitteris and having a plurality of controll^bly erectable mirrors; 

a wavelength division demultiplexer connecteii to an output of said first switch matiix; 

at least orie second optical switch matrix, eacKsaid second optical switch matrix having a 
plurality of inputs connected to:the wavelength division demultiplexer in the equalizer and 
having a plurality of controllably erectable mirrors; 

a. coupler connected to aiii output of each secoiid optical switch matrix; 

a wjde-optical-bandwidfh optical receiver connected to the coupler; 

a power estimator conhcicted to said optical receiver; and 

a contTDller connected to the power estimator, -to the first optical switch matrix and to tiie 
at least one second optical switch matrix; 

said controller being adapted to selectably raisb one minror at a time on the first optical 
switch matrix, to raise one mirrOr at a time on the at least one second optical switch matrix, to 
read power estimates from the power estimator and tqlgenerate said intensity control signals a$ a 
function of the power estimates^ 

38. (Withdrawn) A switch; as claimed in claim 37,:iwhcrein the switching core comprises a 
plurality of core optical switching matrices, each core;:optical switch matrix being associated 
with a distinct optical wavelength. 
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39. (Withdrawn) A switch ai5 cl^iiined in claim 38,iwherein the switching core further 
comprises a wavelength-converting inter-matrix switdi connected to tlie core optical switcliing 
matrices, for receiving optical signals from the core optical switching matrices, converting each 
received signal to electrical form and transmitting each converted signal at a changed wavelength 
to the core optical switch matrix associated with the cfianged wavelength. 

40. (Withdrawn) A switch as claimed in claim 39, iwherein at least one optical switch matrix 
in the equalizer is in a stacked relationship with respect to one or more core optical switch 
matrices. 

41. (Withdrawn) A switch as claimed in claim 39, ;wherein at least one optical switch noatrix 
in the equalizer is parallel to and aUgned with one or more core optical switch matrices, 

42. (Withdrawn) A switch! as claimed in claim 20, Where the equalizer comprises: 

an optical switch matiix having a plurality of input respectively connected to the plurality 
of splitters and having a plurality of controllably erect^ble mirrors; 

a wavelength-tunable optical bandpass filter coinnected to an output of said optical switch 

matrix; 

a wide-optical-bandwidth optical receiver contiiected to said filter; 
a power estimator, connected to said optical receiver; and 

a controller connected to the power estimator, to the filter and to the optical switch 

matrix; 

said controller being adapted to selectably tunqithe filter, to selectably raise one mirror at 
a time on the optical switch riiatrix, to read power estitftates from the power estimator and to 
generate said intensity control :signals as a function of the power estimates. 

43. (Withdrav^n) A switch as claimed in claim 42, wherein the switching core comprises a 
plurality of core optical switching matrices, each core optical switch matrix being associated 
with a distinct optical wavelength. : 
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44. (Withdrawn) A switch as ciaimed in claim 43|:wherein the switching core ftuther 
comprises a wavelength-converting inter-matrix switch connected to the core optical switching 
matrices, for receiving optical sighils from the core optical switching matrices, converting each 
received Signal to electrical foitn and transmitting eadh converted signal at a changed wavelength 
to the core optical switch matrix associated with the dhanged wavelength. 

45. (Withdrawn) A switch as claimed in claim 44|whercin at least one optical switch matrix 
in the equalizer is in a stacked reliitionship with respe|t to one or more core optical switch 
matrices, 

46. (Withdrawn) A switch as claimed in claim 44,i|wherein at least one optical switch matrix 
in the equalizer is parallel to and aligned with one or |iore core optical switch matrices. 

47. (Withdrawn) A switch as claim in claun 20, further comprising: 

a phirality df second VOICs, each connected between the multiplexer output port of a 
respective one of the wavelength division multiplexer! and the corresponding splitter, for 
controlling the intensity of multiplexed switched optidal signal exiting Uie wavelength division 
multiplexers in accordance with a risspective second iiitensity control signals; 

wherein the equalizer is ftirthcr adapted to geh|ratc the second intensity control signals as 
a function of the power estiniates, : : 

48. (Withdrawn) A switch : as claimed in claim 20, ifijrthcr comprising: 

a plurality of second YOICs, each connected tp -the demultiplexer input port of a 
respective one of the wavelength division demultiplex|i:s connected to the switching core, the 
second VOICs being arranged: to control the intensity of multiplexed switched optical signals 
entering the wavelength division demultiplexers in acdordance with respective second intensity 
control signals; 

wherein the equalizer is further adapted to generate the second intensity control signals as 
a function of the po wer estimates 

49. (Withdrawn) A switch as ciajined in claim 20^ farther comprising: 
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a plurality of second optical splitters, each beirtg optically connected to the demultiplexer 
input port of a respective one bf the wavelength division demultiplexers and being arranged to 
tap a fractional amount of light carrying a respective liiiswitched wavelength division 
multiplexed signal; 

a plurality of second VOlGs, ieach being optic4Hy connected between a respective second 
optical splitter and the correspondiiig wavelength division demultiplexer and being arranged to 
control the intensity of the respective unswitched wayfelength division multiplexed signal in 
accordance with a respective second intensity control Signal; and 

a wide-optic al-bandwidth power estimation uhjlt Connected to the second optical splitters, 
for estimating the average optical power of the uns witched wavelength division maltiplexed 
signals; 

wherein the equalizer is adapted to generate th^ second intensity control signals as a 
function of the power estimates received from the wide-optical-bandwidth power estimation unit. 



50. (Withdrawn) A Switch as claimed in claim 20,ifurther comprising: 

a plurality of second VOlCs, each being optically connected to the demultiplexer input 

port of a respective one of the Wavelength division demutiplexers and being arranged to control 

the intensity of a respective unswitched wavelength division roultiplexed signal in accordance 

with a respective second intensity control signal; 

a plurality of second optical spUtters, each being optically connected between a 

respective one of the second VdlCs and the corresponding wavelength division demultiplexer 

and being arranged to tap a frabtional amount of light jparrying the respective unswitched 

wavelength division multiplexed signal; and 

a wide-opUcal-bandwidth power estimation lir^it connected to the second optica] splitters, 

for estimating the average optical power of the unswii&hed wavelength division multiplexed 

signals; 

wherein the equalizer is adajpted to generate thife second intensity control signals as a 
function of the power estimates received from the wicfe-optical-bandwidth power estimation unit. 



5 1 . (Withdrawn) A switch 



as claimed in claim SOJfiirther comprising: 
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a reference optical path comprising a referenc^ optical receiver connected in series with a 
reference power estimation unit, the reference power estimation unit having an output connected 
to the processor; and 

a reference light source having an output coupled to each unswiiched wavelength division 
multiplexed signal at the input of the wide-optical-bai^dwidth power estimation unit and also 
being coupled to an input of thfe reference optical rec4ver. 

52. (Withdrawn) A system as claimed in claim 5 1]? wherein the reference light source is 
connected to the processor by a control link and wherfein the processor is further adapted to: 

obtain from the reference power estimation linjt a reference estimate of the optical power 
of the reference hght source; ; 

apply control to the wide-optical-bandwidth power estimation unit in order to obtain an 
estimate of the optical power of :each unswitched wavelength division multiplexed signal; 

determine a calibration factor for each unswitdhed wavelength division multiplexed 
signal by evaluating the function of (I) the reference eistimate and (11) the power estimate of the 
unswitched wavelength division, multiplexed signal; aiid 

adjust the second intensity control signal assocjiated with each unswitched wavelength 
division multiplexed signal by the associated calibration factor. 

53. (Withdrawn) A switch as claiined in claim 26, ISvherein the equalizer comprises: 

a front end circuit having a plurality of inputs for receiving the multiplexed switched 
optical signals, the front end circuit being adapted to dbntrollably admit individual switched 
optical signals from the multiplexed optical signals; 

an optical receiver unit connected to the front* end circuit, for converting any admitted 
individual switched optical signals to electrical signals; 

a power estimation unit connected to the optical receiver unit, for time-averaging the 
electrical signals, thereby to obtain jrespeccive estimates of optical power; and 

a processor connected to the^ power estimation unit and to the front end circuit, the 
processor being adapted to cause the front end circuit to admit selected individual switched 
optical signals, the processor being further adapted to. generate the intensity control signals from 
the estimates of optical power. : : ■ . 
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54, (Withdrawn) A switch as claimed in claim 53 J: wherein the intensity control signals are 
produced sequentially as a time-division-multiplexediintensity control signal, the equalizer 
further con[5)rising: 

a demultiplexer having a data input and a cojitk>l input both connected to the processor 
and having a plurality of outputs, for receiving the tiitie-di vision-multiplexed intensity control 
signal at the data input and for controllably distributing time-based portions of the time-division- 
multiplexed intensity control signal to selected ones :of its outputs as a function of the signal 
received at its coniiol input; and " 

a latching circuit having.a plurality of inputs cbnnected to the outputs of the 
demultiplexer, a corresponding plurality of outputs cojhnected to the VOICs and a control input 
connected to the processor, for transfemng the value at any one of its inputs to the corresponding 
output in response to the signal received at its control Snput and subsequently holding that value, 

55. (Withdrawn) A switch as claimed in claim 53,ifurther comprising: 

a reference path having a reference optical receiver connected in series with a reference 
power estimation unit, the rcfereinc:© power estimationiunit having an output connected to the 
processor; and 

a reference light source fbr controllably emittmg light having a selectable wavelength, the 
output of the reference light source :being coupled to ejach multiplexed optical signal at the input 
of the front end circuit and also being coupled to an ]^nit of the reference optical receiver. 

56- (Withdrawn) A switch as claimed in claim 55> ]wherein the reference light source is 
connected to the processor and wherein the processor jls further adapted to: 

obtain from the reference ptiwer estimation un|t a reference estimate of the optical power 
of the reference light source without the effect of the:ifoTit end circuit; 

apply control the to front: end circuit in order tc^ obtain an estimate of the optical power of 
the reference light source for each combination of a mtaltiplexed switched optical signal and a 
wavelength on that signal; 

determine a calibration factor for each said con^ibination by evaluating a function of the 
reference estimate and the power estimate corresponditig to said combination; and 
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adja$t the intensity control signal associated v^ith each switched individual optical signal 
by the calibration factor associated: with the particular combination of multiplexed switched 
optical signal and wavelength corresponding to that siyitched individual optical signal. 

58. A method of individually controlling the intei^siiy of a plurality of optical earner signals 
capable of being switched by a swiiching core and redbmbined into wavelength-division 
multiplexed (WDM) optical signals by a plurality of -viavelength division multiplexers, 
comprising: 

tapping a portion of each WDM optical signal lafter recombination by the multiplexers to 
produce a respective tapped opticali signal; 

processing each tapped optical signal to prodii|;e an estimate of the power of each optical 
carrier signal contained in the respective WDM opticial signal; and 

adjusting the intensity of each optical carrier Signal prior to recombination by the 
multiplexers as a function of the power estimates. 



32 



PAGE 33/36'RCVDAT5/412Q06 11:59:20 AM [Eastern Daylight r^^^ 



05/04/06 11:12 FAX 919 854 4521 WITHROW & TERRANOVA ■* USPTO NB 121034 



(9) EVIDENCE APPENDIX 

Appellant relies on no evidence, thus this appendix is not applicable. 
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(10) RELATED PROCEEDINGS APPENDK 

As there are no related proceedings, this appeikdix is not applicable. 
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